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READ CAREFULLY BEFORE TURNING ON YOUR NEW NC-140

The following inetructions are designed to allow you to immediately sct up your new NC-140 for proper oper-
ation using AM, 38B or CW receiving techniques, They are ONLY intended to provide 8 quick reference for
proper sebup procedure, and we strongly recommend that you study the detailed instructions of this manual es

soon, as possible,

CW OPERATION

1. Smt BANDSWITCH to desired band.

2 Set DIAL SELECTOR for desired calibration.

1. Set STERY.REC switch to REC.

4. The ANL awitch is inoperative in thie mode of oper-

ation and may be lelt in any setting.

5. The AGC ewitch is also inoperative in this mode

of operation, and may be left in any sctting.

Set BFD switch ON.

Turn SELECTIVITY contrel clockwise until receiv-

er “howls”, Set control just below this point.

B Set BFO control to approximately 1 o'clock. BFOQ
control may be moved from this selling as desired
Lo obtain a comfortable beat note.

9, Turn AF GAIN control clockwise to apply power
to the receiver, Continne te turn control until it
iz almost fully clockwise,

10. Turn RF GAIN control clockwise. VYelume may
then be adjusted with this contrel for & comfortable
listening level.

11. ‘Adjust ANTENNA contro]l for maximum back-

°  ground noise in the absence of a signal.

12, Rotate BANDSPREAD control to set mark at the
high frequency end of the scale.

13. The MAIN TUNING control is now properly cali-
brated and may be used to tune the receiver, The
datailed instructions In the manual should be studied
for proper setting of the MAIN TUNING control
when it is desired to use the calibrated BAND-
SPREAD scales,
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USE OF THE S METER

The 5 meter of the NC-140 receiver will indicate
relative signal strength in the AM mede of reception.
The AGC switch must be in the ON position and the
BFOD switch in the OFF position for S meter operation,
For proper signsl strength indicajion, the EF GAIN
contral should be set at maximum.

BROADCAST BAND RECEPTION

For broadcast reception the MAIN TUNING control
and the AUDIO GAIN contral correspond to the TUN-
ING and VOLUME controls of any deast receiver
and may be so used providing the rest of the receiver
controls are adjusted as indicated below:

Set BANDSWITCH 1o .54-1.6 Mc.

Set STRY-REC switch to REC,

Set ANL switch OFF.

Set AGC switch ON

Set BFO switch OFF.

Turn SELECTIVITY contrel 1o BROAD pesition.
Turn RF GAIN to 3 o'clock.

Set BANDSPREAD tuning to set mark at high fre-
quency end of scale.
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AM OPERATION

Set BANDSWITCH to desired band.

Set DIAL SELECTOR for desired calibration.

Set STBY-REC switch to REC.

Sat ANL awitch ON or OFF as desired.

The AGC switch is alse inoperstive in this mode
of operation, and may be left in any setting.

Ser BFO switch OFF.

Turn SELECTIVITY contrel to BROAD position.
Turn RF GAIN eontrol fully-clockwise.

Turn AF GAIN control clockwise to apply power
to the receiver. Volume may then be ﬂcﬁust with
this control for a comfortahle listening level.

Adjust ANTENNA contrel for maximum back-
around noise in the ahsence of a signal.

Rotate BANDSPREAD control to set mark at the
high frequency end of the scale.

The MAIN TUNING control is now properly cali-
hrated and may be used to tune the receiver, The
detailed instructions in the manual should be
studied for proper setting of the MAIN TUNING
control when it is desiced to use the calibrated
RANDSPHREAD scales.

SSE OPERATION

Set BANDSWITCH to desired band.

Set DAL SELECTOR for desired calibration.

Set STBY-REC switch to REC.

The ANI, switch is inoperative in this mode of oper-
ation and may be left In any setting,

Set AGC switch OFF.

Set BFO switch ON. :

Toum SELECTIVITY control to BROAD. This con-
trol may be turned eclockwise to just helow the point
where the recelver “howls” if more selectivity is
desired.

Set BFO control to the USB or LSB mark to select
the desired sideband (usnally LSB on the 80 and
40 meter amateur bands and USBE on the 20, 15 and
10 meter amateur bands).

Tam AF GAIN contrel clockwise te apply power to
tha receiver. Continue to turn control to 3 o'clock.
Turn RF GAIN control clockwise. Volome may then
be adjusted with this contrel for a comfortable
listening level.

Adjust ANTEMNA control for maximum hack-
ground noise in the absence of a signal.

Rotate BANDSPREAD control to sci mark at the
high frequency end of the scale.

The MAIN TUNING control is now properly cali-
brated and may be used to tune the receiver,
detailed instructions in the manual should be studied
for proper setting of the MAIN TUNING control
when it is desired 1o use the calibrated BAND-
SPREAD scales,



DESCRIPTION AND OPERATION

A world of adventure liea at your fingertips as you
tune the NC.140 receiver, The chimes of Big Ben, the
call of a Bell Bird in New Zealand. The news in English
from foreign nations, the cryptic messages of police, air
craft, and shipa at ses, the goasip and friendly talk of
ameteur radio operators around the world can all be
xmd in th?j cmhi:li“l:f rnuﬁrhl:rmnhair. I?hlag;:uﬂd of

ort wave listen avai to you throu T
use of the National NC-140. ” proper

Unlike regular broadcast stations that you hear any
time of the day, short wave transmissions are subject
to variation from day to day, time of day, season of
the year and zh things as sunspot activity. These
variations ca _ in the nature of the upper
atmosphere of the earth, which acts like a giant mir-
ror reﬂtﬂti:f short wave radio signals. When conditions
are right the radio signal may travel entirely around
the world bouncing back and forth from the upper part
of the atmqsphere to the ground and back again. If the
receiving antenna happens to be at one of points of
reflection then the signal may be heard as though it
were located just next deor.

Most of these variations follow definite patterns and
ag & result the short weve broadcasters le their
times and frequencies of transmissions to take best ad-
vantege of transmitting conditlons. Likewise the listener
can take advantage of this information to achieve great-
est satisfaction in pursnit of the hobby of short wave
listening. In other words it is importent to know where
to look and when to listen.

A radio wave {like a wave in the octan) poes through
a repeated up and down motion. If this electrical signal
varies np and down 100 times each second we say that
its frequency is 100 eycles per sec. In the short wave

ctrum tuned by the NC-140 this frequency may actu-

¥ be messured s many millions of cycles, and it is
therefore easier to divide the frequency oenc million
and call the result “megaeyeles”. The dial of the NC-140
recelver 1s calibrated in “megacycles”, an expression of
the of the radio signal to which we are tuned
Thus when a station is listed as tranamitting. on a fre-
quency of BS1 megacycles (8,610,000 cycles) it may be
tuned by setting the NC.140 dials to this same frequency.
A chart showing approximate frequency limits for vari-
ous types of transmission covered by the NC-140 tuning
range is given below, Many of these transmissions are in

ALL FREQUENCIES IN MEGACYCLES

code or teletype, others are in voice, making up the-
myriad tones and voices of short wave radio.

Many short wave lizteners find that their main interest
iz tuning the many foreign broadcast stations. Tt is
always helpful to keep a log of the station heard and
the date and time, as well ns the frequency of reception,
Most of these forcign broadcast stations welcome reports
from listeners and mail oot interesting and colorful cards
conhrming the fact that the station was heard and pro-
viding information about the country and the atat
The eollection: of these eards is in itself an . interesting
hobby. Generally speaking, the foreign shortwave hroad-
cast stations are found in groups or bands of frequency.
The NC-140 bandspread dial is calibrated for six of these
foreign broadcast bands as well as for five amateur
bands. The shortwave broadcast listener will find the
following chart usefol ms & puide to listening locations
and times for best broadcast reception.

beand frequency  Morning Afiernoon Evening
40 meters 5963 me good pooT good
2]l meters  8.6-10.0 me. poor fair good
25 meters 11.7.12.0 me. poor fair good
19 meters  14.6-15.4 me. fair good poor
16 meters 16.4-180 me, good fair poar
13 meters 21.5-22.0 me. good fair poor

These few words hardly scratch the surface of the
hobby of short wave listening. For best results from the
NC-140 receiver the following pages on operation of the
receiver should he carefully studied. In addition the fol-
lowing publications should prove useful in furthering
enjoyment hobhy.

(Hhcial Log—MNationa! Association of Armchair- Adven-
turers—MNational R&-_:Iiﬂ Company, Melross, Mass.

The Radio” Amateur's Handbook and other publications
American Radio Kelay League, West Hartford, Conn.

How To Listen To The Warld

World Radie TV Handbook

ilfer Associates, Box 239, New York 17, N. Y.

World Radio Handbook — World Radie Publications,
47 Mounthaven Dr., Livingston, N. .

In addition many periodicals and the Government
printing office publish information on a regular hasis.
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The National NC-140 receiver is designed to match
an unbalanced 50 ohm antenna tranemission line. Indi-
vidual antenna coils are used on each hand. Impedance
match is obmmimed by use of small primary cowpling
windings on the antenna coils.

THE ANTENNA

The NC-140 incorporates a rwo lerminal antenna strip
suitably marked A (ouenna) and G (ground)} to connect
the antenna to the received. The simplest anzenna is o
Hi‘lﬁﬁ[ g long wire antenna illustrared in the figure below.

en an anienna of this type is used, a suitable ground
comnection is recommended for best results. Generally
speaking, an antenna between 15 l;ﬂ-ﬂ}aﬂ,hﬂ
should provide ample signal pick-up most o
hands in use. When the receiver is to be used predom-
inantly on any one band, better results can be obtained
with one of the many 'J"'fﬂl of :unni antennas. The sub.
ject of antennas end i hing of antennas fo re
mwﬂumﬂwﬁdlﬂﬂfwr he owner of the NC-
140 shoald consali many of the references pub-
lished by the American Radio Relay Lesgue and other
organizations. In all caves where gn external exposed
antenna is employed, suitable consideration sho be
given to lightning protection for the sake of insuring
safety to the operator and to the equipment.

The proper antenna coil is selecied by means of the
handewiteh which ewliches the primary end secondary
windings of the desired coil into the receiver cireuit.
On the broadcast band, the bandswitch connects the sec-
ondary of the antenna coil directly to the mizer grid
bypamsing the RF stage.

r INEULATOR
INSULATOR
ANTEMNA TERMINALS 28 TO
TS FEET
TOTAL
LENGTH
LIGHTMING
ARRESTOR
WATER PFIPE,
ETEC.

QROUND STAKE, ETC.

SINGLE WIRE ANTENNA

BANDSWITCH

cyctes, The miseh o ‘ﬁfﬁ”’icﬂr“ The desired bend
switch is s i

position as & ed by H the markings 54.16, 1640,

4.0-10, 16-20 and 20-30. Fhurﬁubmdlmtcﬁiﬂhﬂ

set for the band desi the corresponding general

coverage dial scale i3 wsed to indicate the freguency of

recefver [uning.

The secondary of the entenna coil is wsed as 8 tuned
cireuit to achieve selectivity in the antenna stage of the
recaiver. This coil is tuned by means of the main tuning
capacitor, the bandepread capacitor and the antenna
trimmer.

ANTENNA TRIMMER

The antenna trimmer conirol is used {» make a final
adjustment of the tuned circuit to insure maximum gain
n the frequency region in use. Adjusiment is necessary
because the presence of variows types of antennas will
hm some detuning effect on the antennc stage. The use
of the auenng (rimmer allows compensation of the
fﬂﬂmﬂnﬂdﬂ?w#Mﬂlﬂth
connected to it. It s nmormally necessary o set the
antenng trimmer ondy once for a _frtquencf rq'fm in
use. This is best accomplished by tuning the receiver
away from any signal and adjusiing the antenna trimmer
fﬂr maximum background noise in the speaker or eer-

The main tuning and bandspread capacitors determine
the frequency to which the antemna, mixer and oscillator
codls are tuned, The signal appearing acrosa the antenna
coil 1s coupled to the RF amplifier,

MAIN TUNING

The main rn-nfn[ kﬂab adjusts the Jmmg of the main
tuning cappeitor. The pointer of the slide rule main
M[!I? mpllﬂ to the tuning capacitor to indi-
cate mqu.m:}r of up-crm Proper freguency colibro-
rion of the main tuning dial depends on the setting '.1

the bandspread dial A triongulor shaped set
appears at the high frequency end of the bandspread
seales in use. The bandspread dial showld be sot so that
this triangular set mark appears directly under the band-
spread index line, When set in manner, the general
coverage dial may bc freely used to tune the receiver
ml the H‘Iﬁﬂﬂ' operation will be that determined
mrrﬂpendm; to the setting of the

bmdau-uch

The bandspread capacitor ls connected in parallel
with the main tuning capacilor and mcts as a vérniar

tuning control.

BANDSPREAD TUNING

The crowded [requency spectrum of the shortwave
bands makes afﬂtd:ﬂdud s sy a difficul: l:ﬂ'-lii
upfmT: T#Eﬂdlwhﬂﬁnflg:,lrﬂfﬂrb

ceiver provides this femture.
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Az the bandspread control i+ tuned counter-clockise,
the bandspread dial will rotmte clockwise from the tri-
angiler set mark and the frequency to which the Fee
ceiver &5 tuned will be reduced just as though the main
tuning control teere tuned to a fower frequency. Rota
tion of the bandspread comtrod will eccomplish thiz fre-
quency <hange o ¢ much sfower rate than cen be
gecomplished through wse of the maofn luning conerod,
thus making it possible to tune the crowded shortioave
bands with ease. The bandspread Jdial iz colibrated in
megacycles over regions of principal listemer fnierest,
Proper coltbration of the bandspread dinl ranges requires
that the main tuning pointer be locoted at the trimgular
set mark corresponding to the bandspreed ronge in use.
If it iz desired to use the handspread dial os ¢ fine un-
ing device, for frequencies at which it is not calibrated,
the main tuning dial should be set just above the region
of interest. The bondspread dial will now function as a
fine tuning control in this frequency region even though
it does not carry corresponding calibration mariks.

The bandepread dial is attached to the handapread
capacitor by means of the exclusive National DIAT,
SELECTOR mechanism which permils mechanical
change of the dial ranges appearing in the bandepread
dial window.

INAL SELECTOR

The exclusive National DIAL SELECTOR Imab ap-
pears immediately below the bandspread dial window.
It iz operated by pulling the selector knob forwerd and
roteting the knob one-half turn uneil the detent engages
at which point the dial selector knob will snap back
in towards the panel. As the dial selector iz rototed,
twae different growps af bandspread dials will appear in
the bandspread window. One of these sets of diafr is
calibrated in red ond provides acewrate bendspreocd tun-
ing colibration of the 80, 40, 20, 15, and 10 meter ama-
tewr bands. The other set of diafs {5 calibrated in mid-
- might blue and provides accerate bondspresd tuning
calibration of the 49, 31, 25, 19, 16 and 13 meter foreign
broadcast bands,

As mentioned in the previous section, proper calibro-
tion of any of the bandspread tuming ranges requires
that the main wuning dial be set to the proper tricngular
set mark. The set marks corresponding to the red
amarenr scales are calibrated in red on the main tuning
dial and the ret marks corresponding to the midnight
bluwe foreign broadcast scales are colibrated in white
on the main tuning diul. The set marks are identi-
fied for each pareicwlar bandspread scale by the numbers
appearing directly above them while the particilar band-
sprecd scale @5 identified by the same number appearing
directly {o the right of the bandspread index fine when
the triangnlor bandspread set mark fs set o the tndex
line. For example, the red set mark corrying the desig
notton BOM corresponds to the B meter omatenr hand

calibrated in red on the bandsprecd dial. When the
matn funing poinier i3 sef Lo this red mork and the
bendswitch ix set for the corresponding bund, the band-
spread dicl will directly read frequencies between 3.5
and 4 megacycles, the frequency range of the 30 meter
antitenr band.

The aignal from the RF stoge is coupled to a primary
winding on the mixer coil. The secondary of the mixer
¢oil is tuned by another section of the main and band-
spread tuning capacitors, The bandswitch again selects
the proper coil corresponding to the hand in use. The
signal on the eecondary of the mixer coil s coupled to
the high frequency comverter. The high frequency oscil-
Iator i3 a grounded plate Hartley cscillator using the
cathode, grid and screen of the high frequency converter.
A third scction of the main and bandepresd tuning
capacitors tunea the pacillator with the bendswitch again
gelecting the coil for the band in use.

The high frequency oscillator operates 230 kilocycles
ebove the signal on the two lowest frequency bande and
operates 2215 kilocycles above the signal on the thres
highest frequency bands, The output of the converter
in [ed o two transiormers, one at each of the above
frequencies. Signsls appearing across the secondary of
these transformers are coupled to the second converter.
A grounded plate Hartley oscillator is constructed be-
tween the cathode, zrid and screen of this stage operat-
ing at a frequency of 1985 kilocycles. On the two lowest
bands the bandswitch disables this cecillstor and the sec-
ond converter operates ag & straight amplifier at 230 kile-
cycles. On the three highest bands, the oscillator is
oparating and converts the 2215 kilocyele signal to 230
kilocycles. The signal from the second converter is
coupled to the combination IF amplifier — Q maltiplier
which provides excellent selectivity in the signal path
and control of overall bandwidth by means of the selec.
tivity control.

SELECTIVITY

The selectivity control of the NC-140 combination IF
amplifier — ) multiplier provides continuously varfable
receiver selectivily. The degree of selectivity neaded de-
pends largely on the mode of reception and existing
gignal conditions. The BROAD position, which provides
an IF bandwidth of 8 Kc., would normally correspond to
the highest receiver fidelity. However, under conditions
of extreme slgnal interference, it is often desirable to re-
duce the bandwidth of the receiver and sacrifice fidelity
in favor of less interference. This may be done by rota-
ting the SELECTIVITY contrel clockwize from the
BROAD position. This activates the  multiplier portion
of the 1st IF amplifier. Further clockwise rotation will
reduce the NC-140 bandwidth from 5 Ke, to less than
150 cycles, The narrowest bandwidth is obtained just
below the point where oscillation, or “howling” occurs,
which is at about 7 or 8 o'clock on the SELECTIVITY
control.
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When CW reception is desired, s very sharp setting
of the selectivity control is desirable. For Single Side-
band operation, a setting which produces a slightly wider
bandwidth is very effective, and produces remarkable un-
wanted sideband rejection. A setting which produces a
still wider bandwidth is normally desirable for AM re-

coption.

It should be noted that for AM recepiion, the beal
frequency oscillator should be turned of. For single
sideband or CWF operation, the beat freqguency oscillator
should be turned on. The beal frequency oscillator is
discpssed in later sections of this book.

The signal from the Q multiplier — 1st IF amplifier
ia coupled to the double tuned transformer between the
first and second IF amplifier and appears on the second
IF emplifier grid.

RF GAIN

The sensitivity of the receiver is adjusted by means of
the RF guoin conirol which controls the cathode bizs on
the RF and Ind mixer stages. When the controf is ro-
rated to ity maximum counler-clockwise position, the sen-
sitivity of the receiver will be reduced to the point where
no signagl can be received. Rotating the contrel in the
clochkwise direction will increase sensitivity until mazi-
mum is reached @ the full clockwise position. The RF
gain control may be freely wred a3 g megns of sensi-
tiviey odjustment as the receiver is tuned from signal
to signal or @2 may be set to moximum sensitivity lepel
. and allmiced o remoin in this position. Adfustment of
the RF gain control will have some effect on the “S”
meter reading. FOR PROPER INDICATION OF THE
“5" METER it is necessary that the RF gain control be
advanced to maxirtin.

The signal from the last IF stage 15 again coupled
through a double tuned transformer which feeds the
diode AM detector, The average signal lewel appearing
at this detector is, at all times, proportional to signal
input and is used as AGC woltage which i3 applied to
the RF and second mixer stage and, in addition, to the
first mixer on the broadcast band only. A positive delay
voltage is fed to the AGC bus to provide maximuom
signal-to-noise-ratio receiving weak esignals.

AGC SWITCH

The AGC switch iz wsed to turn the automatic gain
contred en or off. The witomatic gatn control is intended
for wse with AM operation, and i inoperative in other
modes of reception. When the AGC switch fs turned
on, the received signel fevel i awtomatically  odiusted
for a predetermined output and the “5% meter will
indicate refative signal level, When the AGC switch
iz turned off, the “S5™ meter is disabled and the owtput
of the receiver will vary in accordance with the incoming
sigrad strength.

For single sideband or CW reception, the signal is
coupled directly from the plate of the last IF amplifier
to the diode AM detector. A grounded cathode Hartley

oscillator using the tricde section of the Noise Limiter
BFO tube is used for BFO injection.

BFO SWITCH — BF0O CONTROL

The BFO switch is used to turn the beat frequ
oscillator on or off. When the BFO switch is turned off,
the bear frequency oscilfetor is disabled ond the BEQ
controd il mov funciton, WFhen the BFO switch is
turned on, the S meter iy disabled and the AGC circuit
fa turned off. The BFO contral is used to adfust the fre-
guency of the beat frequency oscillator which varies the
pitch of the generated audio cone. When receiving single
sideband signals, the beat fregu oscillator controf
showld fe set in the region mar 'S8 or LSH de-
pending on the desired sidebond. It i3 not noermally
necestary to detune the bear oscillator from this setting.
WFhen receiving CW signals, & mid-position ’miﬁ. of
the beat oscillator corresponds to a condition ere
maximum [F selecHvity occurs of zero beat with the
fncoming signal and no audio tone will be observed ot
the point of moximum signed reception. It is therefore
necessary to detine the bemt oscillator conerol in elther
direction to provide a suitable andio tone which (s com-
foriable to opermor gnd to ebtain maximam aempli-
tude of the desired beat note. During CF reception, it
fs often convenient to adfust the beat escillator to phase
an undesired signal to zero beat, thus eliminating it at
gn adible interfering signal,

The signal from the AM detector is coupled Lo & series
gate automatic noise limiter which is designed to reject
all signals exceeding the average modulation level,

ANL SWITCH

The ANL switch turns the alomatic neise [imiter
on or ofl. The gutomatic noise miter will function only
when the BFO comtrol I set in off position for AM
reception. In nermol operation, the nolse fimiler may
be nsed m will :ﬂ’,pﬂmﬂfti on incoming noise level and
operating convenience. This Automatic Noise Limirer is
intended for use with impulse noise, such as ignition in-
terference or static. It will not appreciably improve per-
formance on contingows, Righ energy noise such as
“hash™, thermal or cosmic noise.

The signal from the AM detector and noise limiter ia
coupled to the first audic amplifier through the audio

frequency gain control.

AUDIO GAIN

The audio guin control s used to adjust the speaker
or earphone level fo comforieble [istening wvolume. It
is fmportant not to confuse the function of the audio
gmn rontrol with the function of the RF gain control
which controls the overadl recetver sensitivity. Normalfy,
with the RF gain control advanced to provide proper
“5 meter reading, ofl odditional veriation of listening
level @5 accomplished with the qudio gain contrel. In
the event of operation with AGC “0FF", the RF gain
controd B8 usually psed as the maoster sensitivily conirol
and the gudio gain control is left set in a predetermined
petition, Proper belance hetween the two controls under
this condition is normally @ matter of individual operator
preference and operating habits.,
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. The amplified audic signal is coupled to the audic
putput stage and, in tarn, through the sudio transformer
to the speaker terminals, The secondary winding of the
audio transformer is designed to match a 3.2 ohm
speaker such as the matching NTS-3 1able speaker. The
ovtput signal is also coupled to a shorting type phone
jack on the fromt panal.

PHONE JACK

The head phone jock is Iocoted om the front panel
and will accept any normal 2 circuit phone plug. There
is ro DC voltage arrocinated with the head phone cirewit,
Because of the low impedance pf the audic transformer
secondary almost any fype of head phone may be used
with completely satisfactory results. Insertion of &
standard phone plug will break the loudspeaker circudt
and silence the speaker.

The “S" meter is connected in a bridge circuit be-
tween the plate decoupling resistors of the RF amplifier
and second IF stages. AGC voltage is applied to the
first of these stages so that the change in plate current
will canse the “5™ meter to read relative signal strength.

“S” METER

Normal adjustment of the "S5 meter s readily
aecomplished by disconnecting the antenng and increas-
ing the RF gmin control to mozimum senstiivity which
corresponds to ids exireme clockwise setting. The re
ceiver should be tuned so that only beckground nobe
iz heard ond the sntenna trimmer peaked. The “5™
meter Zero adjust control shomld then be adijusted to
achiepe g reading of approzimately 5! on the incoming
noise level. This will assure proper “5° meter reading.
Fhen properly odiusted, an “5° meter reading of 59
will correspand te approximately 50 microvolts of signal
ot the anténna terminals.

The power supply of the NC-190 receiver is a con-
ventional transformer operated cirouit using a full wave
rectifier with suitable hlter and shunt feed to the volt-
age regulator tube. The regulated woltage is weed for
all receiver gscillators to aesure maximum etability,. A
standby-receive switch is used to remove power from
plate and screen of most tubes for standby operatiom.

STBY-REC SFWITCH

The Standby-Receive switch is a o position toggle
awitch which may be set o standby to mute the receiver
or ploced in the receive position for normal operation.

fi the Standby-Receive swdtch s left in the Standby
position, the receiver can be operated by shorting ter

minals 3 and 4 of the calibrator socket, thus providing
for external control of the receiver,

A crystal calibrator socket is provided on the rear
apron to accept the accemsory XCU.109 crystal cali-
brator, A toggle switch mounted on the XCU.109 eali
brator is used to twrn the accessory calibratoer on and
off.

CRYSTAL CALIBRATOR

Fhen the accessory XCU-109 colibrator i plugged
into the receiver and the calibrator switch {n tumned on,
a signal will appear at every | megacycle point on the
main tuning dial. Ax discussed in the sections on tun-
ing, the main tuning dial will read correctly only when
the bandspread dial is set to proper position. The 1
megecycle signals moy now be wzed to check the ac
curacy of the main tuning disd. In the event that the
1 megacycle signal does not appear exactly at a I mege-
cyele point on the dial, the bandspread dicl may be
slightly rotated to move the 1 megaeycle signal to exact
position on the main tuning dial. In like manner, the
main tuning dicl may be moved slightly from a szet
poiné to asskre accurale celibration of the bandspreed
dial. [t i3 sometimes convenient to turn on the begt
frequency oscillator in order to add tone to the calibre-
tor signal so that it may be more readily located,

A separate bottom cover and cabinet top are :mglugn&
for esase in servicing and the National Radio Company
patented Flip-Foot has been added for operator com-

Tenienoe.

CABINET

The Flip-Foot is easily elevated inte the raised posi-
tion or dropped back to the flat posiion for maximum
operating ease. To elevate the Flip-Foot, lift the forward
portion of the cabinet, reach wnder and pull the rear
edge of the Flip-Foot down and forward until it reaches
its upright posiion. To remove the top half of the
cabinet [t is necessary lo remove the o screws ofi
the lower forward corner of each side of the cabinet and

.the two screivs af the lower outside corners of the back.

Then remove the cabinet top by lifting and springing
the froni top lip of the cabinet free from the reiaining
clips attacked to the panel. The cabinet is replaced by
reversing this procedure, taking care to engage the slots
in the forward lip of the cobinet fnte the tweo clips
welded to the rear of the top section of the panel. The
bottom cover of the receiver may be removed by remov-
ing the too rear mounting feet and by removing the
four retuining screws. The bottom cover may then be
sltpped to the rear removing it from um_ia'r the Flip-
Foot, ollotring free occess to the wiring of the receiver.



RF GAIN S METER

rf&__: receiver IF ond IF goin or . __ j E__ .... Signad strenglh meter ond fusing indl-
"sesitivity”. Uswolly viad o= a vol- e El,.._r!!mwi:nﬂifi
utne cerrirol with the AGC switch in the @ \ﬁg amEn iﬁ “$-9" reatfing s approximately squiv-
‘ & ohen] fo @ 50 sV input ot the ontenna

OFF position. Thiz comtrel olss. radmces S i
the recaiver puin and the S melur sen- L7 mwum_ = _f.ﬁ_n__ @_. _ terminals. Tha § mefer sperate whee-
stfivity when the AGC switch is o, e sl e sl 4 aver the AGC switch is turned on and

the BFO swilkch is off,
L

. - _ hdjusts the tusing of the beal fre-
— : 42 ¥ quescy ostillater o control the plich
@ | of OF signals. Sef the polnier o USH

1 recebv 550 signoks using upper side-
] bond hromsmission snd 158 ko retaive
AINITHBA @ 5B signals msing lowar sidelbeand irans-
Adjusts racaiver ingl cirouil fr et misson. Sheuld be offset for O
wrienmo moich sn sode band ot Indi- MAIN TUNING reception.
cabed by mocdneuns sigeol dremgth.
This vanirol shosid be odjusied sadh Salacts H desired recaptien fraquency . REC B aGC
Hines o diffarent bond Tx saleched, e indicated on the dide rvls diol
Ak viad 1o set the polrler tu the |_.m E _m _m
desired triongular set mark for proper ] -
banabspreod dial callbrofen. Y FF aFF 0
PHONE JACK REC-STBY SWITCH
: m-‘i.irtrlnﬁﬂ!i
BEF 5, . tlom parieds. lmstontly returng ne-
Y aiver o foll operation with no
SELECTIVITY “f.r a.ﬂ__. @ r.-.“__._._...-t raquivad. ﬂiﬁ.
Controls O multipher dircult to detar- S B oo
miime Hiw besl raceivar bondwidth far
misking siguol romditions, The OFF BANDSWITCH BANDSPREAD AGC-OFF SWITCH
pesition provides B Ke. bondwidth Salacts Hhe dusired tuming range. The Selects tha desired retepfion frequeecy Torms the owtomatic gain el
for full Rdelty AM recephion. Bast diol scole which comesponds fo He oz indicoled an bondspresd diol, pro- dirculits on or off, Aulomatic goln
single sidebond receplion or AM prbected rangs & usad te indicols the viding the maln tonimg dial is set 4o cenirol meay be vead in AM recep-
reception under crowded band condi- racniver hening romge, the oppropriote sef mark. Ak used a5 tiom. The S mafer doas nol sperale
heris will be obtaleed oreind 12 of ; o hruing vernler af any seifing of the with the AGC swinch Bn e off
1 w'deck. Bandwidths of loss thom makt Honing diol. posifion,
150 cycles for best code (OW) redep- T
Hien e jush bebew Hw peint of Q DIAL SELECTOR — ANL-OFF SWITCH
multipSer osrillation ot 7 ar 3 o'dodc Selachs alibrofion e Torns the svhomatic noise Emiter
bandsprecd o or off 10 mindmize inpolos Hype
aither Infersational Shortwors Brood- or'ad
st or Aneoteur receprion. To chomge '
thi collorolion pull the kmob sl ond BFO-
RN Sny-Rall SO DULE M dubant ia-:ﬂuﬂi.!ﬁ-nn
angoget. on for single sidebond mnd (W
aparation,

NC-140 CONTROL DESCRIPTIONS
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ALIGNMENT LOCATIONS — TOP YIEW

DIAL CORD ASSEMBLIES

MAIN TUNING

- LOOPr CORD

2% TURMS
Dial cord installation a3 viewsd
AROUND SHAFT from rear of sat with tuning
capaciior at maximum mesh.

Diel cord installetion a3 viewed
from front of set with tuning
capacitor at 509 mesh.



PARTS LIST
NC-140

ALL READILY AVAILABLE RESISTORS AND CAPACITORS ARE OMITTED
FROM THE FOLLOWING PARTS LIST, BUT ARE COMPLETELY IDENTIFIED
ON THE SCHEMATIC

B-174369

NC%15.291.G-5
N(S-15-331.G-5
NC515991-G-5
NCS-19-252-G-5
NCS-15-821.-5
NCS-15-351-G-5
NCS-15-181--5
B-50473-1

D-50657-3

Panel Terminal (Speaker)

Panel Terminal {Antenna)

Socket, 7 Fin

Socket, 9 Pin

Socket, Octal

Transformer, Qutput

Transformer, Fower

Capacitor Electrolytic

Capacitor Mica Trimmer—
1.5-20 nuf

Pulley Bracket, Dial Cord

Pulley, Dial Cord

Main Tunini{&pl.citnr C1

Dizc Drive, Main Tuning

Bandspread Tuning Capacitor 2

Bracket, Light

Potentiometer S-Meter R28
Potentiometer AF-Gain R4l
FPotentiometer, ) Multiplisr R41
Potentiometer HF-(rain Rag
Phone Jack

RF Shield

Switch, Band 31
Varighle Capacitor, Antenna C3
Transformer IF, 230 Ke. T11, Ti3
Q Muliiplier Traneformer T12
Tramsformer 2215 Ke. T10
Coil Antenna—1.64 Me. T2
Coil Antenna—4-10 Me T3
Coil Antenna—I1020 Mec. Td
Coil Antenna—20-30 Mec. Th
Coil, 2nd Qscillator L7
Transformer Mixer—500-1600 Ke. TI1
Transformer Mixer—1.6-4 Me. T
Transformer Mixer—4-10 Me. T7
Transformer Mixer—10-20 Mc. TB
Transformer Mixer—20.30 Mec. TS
Mouanting Clips, Coil Cans

Coil Oscillator—500-1600 Ke. L1
Coil Decillator—1.64 Me. L2
Coil Oscillator—3-10 Mec. L3
Caoil Oscillator—10-20 Me. 14
Cail Oscillator—20-30 Me. 15
330 Ohms, 7 Watt Resistor R34

220 2% Mica Capaciter  C4,C10

330 £2% Mica Capacitor €5, Cl1I

990 29% Mica Capacitor Cld

2500 2% Mica pacitor Cl5

820 296 Mica Capacitor [ [

350 20% Mica Capacitor C17

180 29% Mica Capacitor 1B
Line Caord

Front Fanel

A.50148-52 Hoze Clamp, BFO

B-50188-4 Iron Core, BFO

B-5470 Coil BFO

A.-50421 Spring Slug Screw, BFO

B-K641-20 Coil Shield, with Fastenars, BFQ

C-oMIT-5 Window, Main Tuning

B-50631-1 Bandzpread Dial Ase'y

A-50439 Spring, Bandspread

B-50648-1 Assembly—Female Detent, Bandspread

C-50428-4 Dial Back Flate

B.50110-2 Pointer Rail

C-50441-1 5 Meter

C-50441-2 Clip Mounting, § Meter

B-50424 Pointer

B-19347-6 Dial Cord Ass'y, Main Tuning

A-50118-1 Bushing Panel, Main Tuning

A-50117-1 Bushing Nut, Main Tuning

B-50407 Finch Ass'y, Main luning with
flywheel and E rings.

B-19347-11 Dial Cord Ass'y Bandspread

B-50688-4 Shalt Bandspread

A-20285-5 Flat “E™ Ring, Bandapread

A-12346 Washer, Spring, Bandspread

D-22500-X42. X 4AA  Knob Band

B-50661-1 Bezel, Front Panel

B-50661-2 Base, Bezel

B-50518-2 EKnoh, BFD) with Set Screw

B.50519-2 Knoh, RFG, ANT with Set Screw

B-50499 Knob Bandspread Chg.

D-22500- X42. 34T Enob, AFG and Selectivity

C-220%4-49 Knob, Main Tuning and

Bandspread

NPL-47 Panel P

6BZ6 6BZ6 Tube Vi

12BE6 12BE6 Tube VZ,V3

12BAG 12BA6 Tuhe LL

12AV6H 12AY6 Tube Y

GBNE 6BN8 Tube - ¥7

oW HCWS Tube Vi

5Y3-GT 5Y3-GT Tube Yo

B-50300 Panel Lamp Socket Ass'y

B-50145-2 Flip Foot

SH-125-B-14-N Rivets, Flip foot

A.50284-3 Push-on Tinnerman, Flip foot

A50Z80 Glide

A.50281-2 Ruobber Foat

D-50462-2 Bottom Cover Painted

D-50418-5 Cabinet Ass'y.

B-hd34-2 Switch Bracket

B-50457-13 Switch AGC

B-50457-3 Switch, ANL

B-50457-11 Switch BFD and STBY-REC

A-50030-7 Tinnerman Nut, Switeh Brackel

—f —
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NC-140 SCHEMATIC

ALL RESIETORS TM0% MWATT UNLESS CTREWLSE SPECIFIED
ALL CARACITORS [N WMFD 5 I0% IBUESE OTHERMISE SPECIFIED

]

BAHDSRITOH SHOWM IH FILL SCW (54-10) WEGACYCLE POSITION
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NC-140 ALIGNME?

Alignment of the NC-140 receiver should be made only by persons fami
Alignment Location Figure for location of all sdjustments.

EQUIPMENT REQUIRED
l. Signal generator covering 200 Ke. to 35 Mc. STBY-REC
2, Yacuum tube voltmeter (VTVM) ANLo..o
3. Output meter. The AC scale of the YTVM can be used. AGC.....ccnm
4. Tuning Wand — General Cement No, B278 or equivalent. BFOD........ -
5. Hex Alignment — General Cement No. 5097 or equivalent. Bandswitch.
RF and AF
230 KC IF .
Signal (renerator Signal Generator Bandswitch O
Connections Frequency Setting L Conn
_ngh side directly to mixer 280 Ke. Broadcast ¥YTVM DC
section of tuning gang. {unmad. ) Band prabe to jm
Low side to chessia of R2]1 and
Low aide 1o
{ Topside of

Q MULTIPLIER

Set signal generator at RFQ zero beat frequency as indicated in 230 KC IF ALIGN)

Turn selectivity control clockwise until beat note is heard. Then turn conltrd
of transformer T12 for maximum output, Adjust the generator output and selectivi
tion point. Tum selectivity contral bock to Broad position,

2215 KC IF

High ride directly to mixer 2215 Kr., 4-10 MC ¥YTVM DC
section of runing gang. funmod. ) probe (o jun
Low side te chassis. of H21 and
Low side 10
RF ALIG

: Before proceeding with RF Alignment, check dial pointer for index

on the logging seale. With bandspread capacitor fully closed, adjust dial dise 10

capacitor to “Set” mark.

Genmeral Instructions — The signal generator showld be connected to the Antenn
o=cillator circuits should always be adjusted first for proper dial calibration
be set for maximum output. A certain amount of interaction may oceur bet
calibration. The trimmer adjustments should slways be the final adjustme
frequency. Suitable precautions or cheeks ghould be used to insure this con

fremerator gnd Receiver
Bandswitck Setting Freguency
3416 MC B MC
{Broadcast } _ 1.5 MC
1.5 MC
1.64.0 MC 4.0 MC
) 4.0 MC
40.10.0 MC N 1.0 MC g
1.0 MC
1020 MC 200 MC
200 MC
2030 MC 30.0 MC '




ENT INSTRUCTIONS

famibar =ith commgalosians recriven gnd siperiwnced s their aligmment Refer W
INITIAL CONTROL SETTINGS

:

ccioprend

Puint

minmem

[ I

Dial Selector.. ... ASaleur

MH_FH
Anbruna

Main

= 4t

155342
mmwm

0
oa
Of
A inficated in chant

- Recrrve

and AF Gain....... Fully Clockwise

C IF ALIGNMENT

il

T

“

L&

2

A
L1 for correet calibration, T1 lor maximum outpul,

CAd for correct calibeation, C7 for maximum eutput.

KC IF ALIG!




